Abstract. The article considers the main prerequisites and the directions of development of Northern and Arctic areas of the Krasnoyarsk Krai based on creation of reliable local transport and power infrastructure and formation of hi-tech and competitive territorial clusters. We examine both the current (new large mining and processing works in the Norilsk industrial region; development of Ust-Eniseysky group of oil and gas fields; gasification of the Krasnoyarsk agglomeration with the resources of bradenhead gas of Evenkia; renovation of housing and public utilities of the Norilsk agglomeration; development of the Arctic and northern tourism and others), and earlier considered, but rejected, projects (construction of a large hydroelectric power station on the Nizhnyaya Tunguska river; development of the Porozhinsky manganese field; placement of the metallurgical enterprises using the Norilsk ores near Lower Angara region; construction of the meridional Yenisei railroad and others) and their impact on the development of the region. It is shown that in new conditions it is expedient to return to consideration of these projects with the use of modern technologies and organizational approaches. It means, above all, formation of the local integrated regional production systems and networks providing interaction and cooperation of the fuel and raw, processing and innovative sectors. At the same time, the added value of the extracting and processing industries is localized in the area and will be mobilized for the purposes of high-performance technical and infrastructure base of the regional economy. The specified effect promotes economic development and leads to diversification of the monoprofile economy of the northern and Arctic regions. The provisions of the article and its suggestions can be considered as elements of the future development strategy for the Northern and Arctic territories of the Krasnoyarsk Krai. Results of the research can be used for adjustment and formation of long-term and medium-term investment programs at the state and municipal levels of management and also in development strategies of industrial, transport and power corporations.
project of a new concept of spatial development of Russia. In February-2018, the project of the macro-region was supported by the President of Russia V. Putin 1 .
According to experts, the reasons for the selection of the Yenisei macro-region to be an integral management object are the following circumstances 2 :
1. The presence of stable interregional relations within the macro-region: migration; economic ties; communication business. 2. Formation of the Krasnoyarsk agglomeration as a nodal point of the macro-region and the center of economic growth at the federal level; as well as the center for the development of high-tech services. 3. The presence of a unified transport system, i.e., a mechanism for ensuring transport accessibility. 4 . Interrelated investment projects in the three regions with a cost of more than 500 billion rubles. Among them: 
The role of arctic and northern territories in the strategy of Yenisei Siberia
Among the announced projects of the macro-region "Yenisei Siberia", one (contrary to its name) has a direct relationship to the Krasnoyarsk North and the Arctic -the "Southern Cluster".
The Southern Cluster is a complex of long-term projects aimed at increasing the number of industrial sites and developing basic infrastructure in the Norilsk industrial region. However, the possibilities of increasing the efficiency of the spatial development of the Yenisei Siberia on the basis of this project remain unclear. Also, the potential for effective participation of the northern and Arctic territories in the megaproject "Yeniseyskaya Siberia" is not limited to this project. The northern and Arctic territories are internal for the Krasnoyarsk Territory and in this sense remain in the shadow of the main trends in the development of the macro-region "Yeniseiskaya Siberia" 3 . At present, the isolation, "island" nature of the territories of the North and the Arctic seriously restrains their de- The project of integrated development of the northern and Arctic zones of the Krasnoyarsk Krai -a part of the macro-region "Yenisei Siberia"
The role of the northern and Arctic territories in the socio-economic development of the Krai and the country is dual and contradictory. On the one hand, their powerful natural resource, territorial and economic potential is a reserve for sustainable development. On the other hand, the extreme conditions of life and production complicate social and industrial processes. The megaproject "Yeniseiskaya Siberia", in our opinion, provides new opportunities for such approaches. Four main blocks should be fundamental: transport, energy, industrial and social.
Transport
The core of the transport infrastructure of the northern and Arctic zones of the Krasnoyarsk Territory should be a network of latitudinal and meridional railways, including:
• Salekhard -Korotchaevo -Igarka -Norilsk railway line under construction;
• the project of the North-Siberian highway Ust-Ilimsk -Yarki -Lesobirsk -Bely YarNizhnevartovsk; • meridional railway on the right bank of the Yenisei from Igarka to Leso-Siberian.
Such a network will connect the southern and central regions of the Yenisei Siberia, as well as Western Siberia, with the mineral deposits of the northern and Arctic territories of the Krasnoyarsk Territory, providing access to the Northern Sea Route (Fig. 1) . At present (albeit slowly), the phased construction of the sections of the Northern latitudinal railway line Korotchaevo -Russkoe (122 km), Russkoe -Igarka (482 km), Igarka -Norilsk (285 km) is being carried out. The project is being implemented jointly by the Government of Russia, the Government of the Yamal-Nenets Autonomous District, PJSC Gazprom, Russian Railways OJSC. In February 2017, the construction was announced to be completed in 2023, the project cost was estimated at 236 billion rubles (265 million rubles / km). For the first time in Russian railway practice, construction is carried out on a concession basis.
North-Siberian Railway (SevSib)
The SevSib project appeared in the 50s. last century. In the 1980s it was assumed that the railway will pass through Nizhnevartovsk This project is the least developed and is the most problematic. In the 1960s-1970s, the construction of a meridional railway from Leso-Siberian to Norilsk was considered one of the priorities for solving the transport problems of the northern and Arctic regions of the Krasnoyarsk Krai. In modern conditions, the meridional railway from Krasnoyarsk to Dudinka and Norilsk will be able to connect territories of the Yenisei Arctic not only with southern and central areas of Yeniseiskaya Siberia but also with countries of northeast Asia (China and Korea). The search for rational river and land transport routes is not an alternative to the development of the Northern Sea Route, and it allows you to expand the possibilities of optimizing transport and logistics access to the resources of the northern and Arctic areas of Russia, in which the business of these countries is interested (Fig.2 ) 5 . It is obvious that the construction of the meridional railway in the Yenisei traverse will only increase the attractiveness and scale of the transport and economic relations of the countries of Northeast Asia with the territories of the Yenisei North and the Arctic.
Energy
The priority and at the same time, the most challenging element in the formation of a powerful energy system of the northern and Arctic territories of the region is the Nizhne-Tungus hydropower station.
The Nizhne-Tungus HPP is a new socially, environmentally and economically active project for the construction of a powerful HPP in the Nizhnyaya Tunguska alignment.
Previously developed projects for the construction of similar hydroelectric power plants . European part of Russia -about 38% (incl. Ural); Siberia -about 30%; Far East -8%; Russia is second in the list of hydro energy owners in the world after China; Russia's effective hydropotential  853 billion Kwh (8.3% of the world HP); Russia is significantly behind the leading countries by the effective development of hydro resources.
2. The Lower Tunguska is one of the most favorable rivers of the world for hydropower construction. The narrow canyon-shaped riverbed allows us to implement various technology solutions and provide acceptable environmental damage. At the same time, both regarding area and volume, the reservoir of the future hydroelectric station should become the largest in the world.
Such a significant size of the reservoir allows for deep multi-year flow regulation.
3. The zone of territorial influence of hydropower plants (within a radius of 500-800 km) is rich in mineral resources, has a favorable economic and geographical position and is a territory with a high potential for industrial development and consumption of electric power. Realization of this potential is constrained by a shortage of electricity in the western part of the Lower Angara region, in Turukhansk, Yenisei and North-Yenisei districts. The construction of a large hydropower station on Nizhnyaya Tunguska will not only remove the energy barriers to the development of these areas but also increase the environmental and economic efficiency of the energy sector by refraining from constructing the planned Nizhne-Angarsk (Motygin) hydroelectric station.
The construction of the Nizhne-Tungusskaya HPP (8150-12150 MW along with the counter-regulating hydropower plant) and the Nizhne-Kureiskaya HPP (150 MW), as well as the necessary facilities, will ensure reliable electricity supply to existing and introduced consumers in the territory of the new economic development The Russian Federation (up to 10% of modern energy consumption of the whole country). It will allow uniting the Taimyr-Norilsk energy system with the country's unified energy system and ensure the creation of a deep-water river master. It is in line with the Lower Tunguska and decides to fresh drinking water problems in the region. For its implementation, the project of the Nizhne-Tungusskaya HPP should significantly improve performance compared with the previously proposed plans of the Evenki (Turukhansk) HPP.
The main directions for developing the project and increasing its socio-economic attractiveness (see Box 1):
• The project should be considered not only as a sectoral (hydropower) but above all as a socio-economic (transport, water, social, infrastructure, etc.).
• The project should prioritize consideration of regional socio-economic effects, primarily of the Turukhansk and Evenk districts.
• Environmental adverse effects and risks should be eliminated.
• Nizhne-Tungussky waterworks can be the beginning of the development of the YeniseiLena deep-water main 10 . 
Industry
Primary industrial projects:
А) Construction of a mining and smelting complex in the Norilsk industrial region
Establishment of a world-class production of platinum group metals based on the Norilsk-1
and Chernogorskoe deposits, located near the city of Norilsk. The project in the Norilsk industrial region is the third in the world regarding the number of platinum group metals involved in the development. The processing of ores from the Chernogorsk and Norilsk-1 deposits is envisaged at two enrichment plants with a capacity of 9 million tons and 18 million tons per year, respectively.
The output of platinum group metals will be more than 70 tons, most of which from the ore of the Norilsk-1 deposit, as well as nickel, more than 24 thousand tons, copper, about 60 thousand tons, gold -about 2 tons. At the Norilsk site, only mining of ore and production of concentrate is planned, the placement of metallurgical production is considered in Finland, Norway, Australia or South Africa. The company is also ready to find the option of accommodation in the Krasnoyarsk
Krai (e.g., in Lesosibirsk), provided with the appropriate infrastructure and to use the Yenisei River as a link (300 thousand concentrates per year). Krastsvetmet is a priority option for refining platinum and gold (Krasnoyarsk) 11 .
Б) Forming center for oil and gas industry development
The following centers for the development of the oil and gas industry in the northern and Arctic regions of the Krasnoyarsk Territory can be distinguished:
• Vankorskiy Cluster (development of the Vankorskiy, Suzunskiy, Tagulskiy and Lodochnoe deposits); • Evenk Cluster (development of the Yurubcheno-Tokhomsky and Kuyumbinsky deposits); • Ust-Yenisei Cluster (development of Payakhsky and North-Payaysky deposits, and thenBaikalovsky and Ozernoye deposits).
The projects will make it possible to increase the annual volume of oil production to 30-40 million tons, gas -more than 10 billion cubic meters by 2030.
The Vankor oil is transported via the Vankor-Purpe pipeline (Yamal-Nenets district) and further to the Transneft system, the gas-Vankor-Khalmerpayutinsky (Yamal-Nenets district) and further to the EGS Russia.
Transportation of Evenk oil goes via Kuyumba -Taishet oil pipeline for filling ESPO; associated gas -injection into the reservoir. The option of transporting gas to Boguchan is possible to obtain LNG for the gasification of Krasnoyarsk thermal power plants. Using gas from the Yurubcheno-Tokhomsky and Kuyumbinsky fields is the utilization of helium, which must be solved at the federal level using federal funds (see Box 2).
Box 2. Construction of the Boguchansky GPP and gasification of thermal power plants central and southern regions of Yenisei Siberia

The environmental improvement plan in Krasnoyarsk considers gasification of the city as one of the most critical activities. According to the general scheme of gas supply and gasification of the region, developed by Gazpromgaz at the end of 2016, it is planned to build the Proskokovo (Kemerovo region) -Achinsk -
Krasnoyarsk -Kansk -Balagansk (Irkutsk Region) gas pipeline in the Krasnoyarsk Territory).
Connecting the area to the existing gas transmission system of Gazprom will allow gasification of 10 cities and 16 districts of the region.
The cost of gasification of the Krasnoyarsk Territory is estimated at 180-250 billion rubles and the reequipment of urban thermal power plants for gas will require up to another 18 billion rubles. Considering that the Proskokovo -Achinsk -Krasnoyarsk -Kansk -Balagansk (Kovykta) gas pipeline with a tie -in to the
Power of Siberia gas pipeline is unlikely to be built earlier than in 7-10 years and will require significant investments of 180-250 billion In this variant, the bad ecological situation in Krasnoyarsk will not change until
2025-2030. Another disadvantage of the official version is that the region will be gasified using West Siberian oil, while the Krasnoyarsk Territory has its significant reserves of natural gas. A more rational and attractive regarding time and costs is the gasification option of the Krasnoyarsk agglomeration, as well as the central and southern regions of the macro-region "Yeniseiskaya Siberia" proposed by the Ecological Center for Natural Resource Development (EC ROPR) (Krasnoyarsk). This option provides for the use of local gas resources for gas transportation of Krasnoyarsk and other territories of the Krasnoyarsk Territory (by-pass oil of the Kuyumbinsky and Yurubcheno-Tokhomsky fields).
According to estimates by the Department of Subsoil Use of the Central-Siberian District, industrial reserves of associated gas from the Kuyumbinsky and Yurubcheno-Tokhomsky fields amount to about 94 bil-lion cubic meters. m, that is, they can meet the demand of the Krasnoyarsk agglomeration and the adjacent central and southern regions of the Yenisei Siberia for 15-25 years.
In 
Transportation of Payakh and North-Payah oil (as well as oil from other deposits of the Ust-
Yenisei oil and gas cluster -Baikalovsky, Ozerniy) is possible in two versions:
• northern option: by building an oil pipeline from the oil fields to the Tanalau oil terminal (100 km from Dudinka) on the right bank of the Yenisei River with further transportation by tankers along the Northern Sea Route; • southern option: by building pipelines in a southerly direction and connecting them to the existing trunk network (Vankor-Purpe pipeline).
The northern option is preferable for the following reasons:
• provides an opportunity to preserve the Siberian Light brand of oil (in the pipeline system of the public joint-stock company Transneft, there is a mixture with heavy oil of the Volga-Ural oil and gas region and the Urals mixture is exported, which is traded at a discount of 10 percent); • allows to expand the geography of sales markets (when transporting through the pipeline system Transneft, approximately 40 percent of the produced oil is exported, which reduces the profitability of developing deposits); • due to the construction of an oil terminal in the Dudinka area, it allows you to create a base for the development of adjacent territories of Taimyr, where hydrocarbon deposits are located.
The use of produced associated natural gas is possible by an LNG plant in Dudinka (2-5 million tons) and the subsequent transportation of liquefied gas for export through the NSR.
В). Turukhansko-Lesosibirsk energy industrial region (complex)
The central and most important condition for the creation of the Turukhano-Lesosibirsk energy industrial region is the construction of the Turukhansk hydroelectric station and the merid-ional railway from Abalakov to Norilsk. These objects are the most critical infrastructure elements not only for the macro-region "Yenisei Siberia" but also for the country's economy as a whole.
Development of the Porozhinsky Manganese Deposit
Manganese as well as the cost-effective industrial use of all the components of the ore even during the primary development of the richest solid sulfide copper ores, if all the enrichment-metallurgical the redistribution will be located in Norilsk and on the Kola Peninsula. It is due mainly to the high energy intensity of nickel and copper production and, consequently, the high cost of energy supply to the Norilsk region.
In the early 1960s, it was recommended to take out the heavy fraction and feinstein from the Norilsk region and place part of the metallurgical production capacity in the Forest-Siberian Industrial Center. Lesosibirsk Copper-Nickel Plant provides a drastic increase in production efficiency and solves the problem of bringing the air basin of Norilsk into sanitary norms.
With a concentration in Lesosibirsk of up to 40% of the total production capacity of Norilsk MMC for the production of commodity metals, it is possible to ensure the effective functioning of the created metallurgical facilities in Norilsk and Lesosibirsk for many decades.
A new copper-nickel plant in Lesosibirsk, in addition to the main processing of Norilsk, concentrates and semi-finished products, can consume copper-nickel and copper concentrates from new promising ore areas to the south and northeast of Norilsk, in particular from Igarsky, Kureisky, Priangarsky, and Maymecha-Kotuisky.
It guarantees not only long-term maintenance of the initial capacities of the Lesosibirsky combine but the need in effective expansion to the scale required by the material balance of the USSR with two times lower than in Norilsk capital and operating costs for metallurgical redistribution" 12 .
Phosphate fertilizer plant
Prerequisites for the creation of this enterprise:
• the need to reduce the overconcentration of apatite concentrate production within the Murmansk region and the development, in order to reduce the cost and increase the availability of phosphate tuk, new phosphate ore deposits located near agricultural regions of the country, including in Siberia; • availability of sufficient raw material base of apatite and phosphorus ores in the Krasnoyarsk Territory (Tatar deposit of phosphate-niobium ores, Seiba deposit of phosphateiron ores, Telek phosphate deposits), in the Republic of Khakassia (Obladzhansk phosphate deposits), and also in Irkut region (Beloziminsky apatite-metal deposit); • the possibility of creating an effective sulfuric acid production based on the use of huge excess resources of elemental sulfur obtained from the disposal of industrial waste in the Norilsk region. The plant may be located in the Lesosibirsk region. The enterprise may operate from sulfur and phosphate raw materials imported from Norilsk, supplied from local deposits.
Development of gold deposits
The priority object is the development of the Olginskaya gold ore area (217 sq. Km) located in the northern part of the Yenisei Ridge (resource estimate of at least 388 tons of gold, the average gold grade in the ore is 3 grams per ton). The deposit may be developed openly. A side effect of field development gives the ability to harvest 3 million cubic meters. According to the developed project (CJSC Prim-Invest), it is planned to create a raw material base, to form an industrial infrastructure and to build the Olginsky GOK with a design capacity for the extraction of first gold of 9 tons per year. Cement Plant in the construction area of the Turukhanskaya HPP is intended to provide for the construction of hydraulic and industrial structures of the Turukhansk-Lesosibirsk energy industrial region. Production capacity is 600 thousand tons of cement and concrete products per year. The project involves the creation of a raw material base of the cement industry in the Yenisei North, the development of limestone, marl and gravel deposits in the area of construction of hydropower plants and the lower reaches of the Yenisei.
Society
Renovation of housing and communal services and economy of Arctic cities
The need for renovation
As it is rightly noted in the works of leading Russian scientists, "the cross-cutting principle of maximizing the use of infrastructure and human potential of existing settlements should be put Inclusion in the program of polar Arctic cruises on the nuclear icebreaker "50 let Pobedi" ports of the Krasnoyarsk territory (Dixon and Dudinka), and territories of The Great Arctic Nature
Reserve and the Northern Land (Fig. 6 ) can increase the tourist attractiveness of these cruises and the flow of tourists to the Arctic and Northern regions of the Krai. The composition of the atomic icebreaking fleet currently includes: two nuclear icebreakers with two nuclear power plants with a capacity of 75 thousand hp ("Yamal" and "50 Let Pobedi"), two icebreakers with a single-reactor installation with a capacity of about 50 thousand hp ("Taimyr" and "Vaigach"), a nuclear lighter carrier-container ship "Sevmorput" with a reactor with a capacity of 40 thousand hp and 5 technological service vessels. The atomic icebreaker "Soviet Union" is in operational reserve. In the coming years, Rosatomflot will include three universal nuclear-powered icebreakers (UAL), intended for pilotage of large-capacity vessels, year-round leadership of caravans in the Western Arctic. The two-draft design of nuclear-powered ships allows them to be used both in Arctic waters and in the mouths of polar rivers. The deadline for the UAL "Arktika" is 2019; the first serial atomic icebreaker "Sibir" -November 2020; the second serial atomic icebreaker "Ural" -November 2021.
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The organization of tourist polar cruises from Dudinka is impossible without resuming river cruises along the Yenisei on the route Dudinka -Krasnoyarsk -Dudinka for tourists arriving in Dudinka or departing from it to the North Pole and to Murmansk. And this is another problem.
The results of surveys of Russian and international tourist companies that specialize in organizing river cruises in Russia show a high demand for river cruises along the Yenisei on the route Krasnoyarsk -Dudinka -Krasnoyarsk. Despite the lack of offers, this cruise remains known and, no doubt, will be in demand by Russian and foreign tourists.
With an average load of 120-150 passengers, for the summer navigation along the Yenisei, The organization of the cruise involves the provision of an excursion program in the parking areas (activities of tour guides, transport, catering, the realization of souvenirs, wild plants, museums, other objects of tourist display), the development of the aerodrome network, which allows for the delivery of tourists to the sites on airplanes, creating complementary short routes on highspeed vessels in the Eniseisk -Bor, Bor -Turukhansk -Igarka, etc.
When organizing a sustainable tourist flow (based on sea and river cruises), the demand for existing and new tourist offers may significantly increase.
Conclusion
Summarizing what has been said, it can be concluded that the implementation of largescale development projects for the most precious natural resources of the North and the Arctic will require advancing development and creation of a reliable infrastructure: transport (system of railways, including (construction of large hydropower plants on the Lower Tunguska and other tributaries of the Yenisei).
Effective implementation of such a complex program is impossible without the use of innovative methods and the application of the newest ecologically and socially balanced technologies.
In this development scenario, the raw material orientation of the economy can become a powerful stimulus for the formation in the North and the Arctic not only industrial but also high-tech innovation clusters. At the same time, this will require new forms of organization of industrial production based on locally integrated regional production systems and networks.
In modern conditions, this is possible only by a systematic approach in the preparation of decisions made. The provisions and proposals outlined in the article can be considered as elements of the future strategy for the development of the northern and Arctic territories within the "Yenisei Siberia" macroregion. The research results can be used to adjust and formulate long-term and medium-term investment programs at the state and municipal levels of government, as well as in the development strategies of industrial, transport and energy corporations.
